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Description 

This invention relates to an orthodontic band having 
an engraved identification mark 

Orthodontic treatment involves movement of the s 
teeth to desired positions During treatment, small slot- 
ted bodies Known as brackets are typically bonded to 
anterior teeth, and an arch wire held in the slots func- 
tions as a track to guide movement of the teeth. The 
teeth are commonly moved by bends or twists placed in 10 
the arch wire or by elastic members connected between 
the brackets of certain teeth. 

Ends of the arch wires are normally anchored in 
devices known as buccal tubes that are mounted on 
molar teeth. Occasionally, buccal tubes are bonded is 
directly to an exterior surface of the molar teeth using a 
small amount of adhesive in a manner similar to the 
method of bonding brackets directly to anterior teeth. 
However, buccal tubes are often subjected to relatively 
large forces from occluding teeth as well as forces 20 
exerted by the arch wire, and as a result may spontane- 
ously debond from the tooth. Rebonding of the buccal 
tube can be achieved, but is a nuisance both to the 
orthodontist and the patient. 

As a consequence, buccal tubes are commonly 25 
welded to metallic orthodontic bands that are placed 
around the molar teeth to provide a stable base for 
mounting the buccal tubes. Orthodontic bands are 
made in a variety of shapes and sizes, so that a band 
with the proper contour and circumferential dimensions 30 
can be selected in each instance to tightly fit onto the 
molar tooth. Bands are also available for use with ante- 
rior, cuspid and bicuspid teeth in instances where a rel- 
atively strong connection to such teeth is desired. 

Orthodontic bands are often provided with an inked 35 
identification mark that includes indicia describing 
which tooth the band is intended to fit, as well as a nota- 
tion signifying the manufacturer's designated size of the 
band. Band selection is often made by the orthodontist 
by first visually estimating the size of the chosen tooth 40 
and then selecting a few bands of different sizes that 
appear to be close in size to the tooth. The bands 
selected by the orthodontist are placed on a setup tray 
that is located by the patient. 

Next, the bands on the tray are placed on the cho- 45 
sen tooth for a trial fitting until the band having the best 
fit is found. The remaining bands are sterilized to reduce 
the risk of cross-contamination before being returned to 
a storage container. Normally, the storage container is 
partitioned to separate an inventory of bands by tooth so 
type and size. 

Sterilization procedures vary among orthodontists, 
and typical procedures may use an autoclave, chemical 
clave, dry heat or a cold sterilizing solution such as that 
sold under the trademark "CIDEX 7". Unfortunately, ss 
sterilization procedures may adversely affect the inked 
identification mark and make the mark difficult to read, 
especially rf the band is sterilized a number of times. 
Once the mark is illegible, it is often difficult to find the 



proper partitioned location in the storage container for 
the band, as there may be over one hundred fifty stor- 
age locations in one or containers for the various band 
sizes. 

Orthodontic bands having a dark laser engraved 
identification mark that appears brown in color have 
been sold in the past. However, laser engraved marks 
that are brown in color are not entirely satisfactory, as it 
is sometimes observed that a brown mark is more diffi- 
cult to see after repeated chemical sterilizations. More- 
over, many orthodontic patients are concerned about 
the appearance of appliances that are placed in their 
mouth, and may not be entirely pleased with a brown 
identification mark on the surface of a bright, shiny 
stainless steel band. 

The present invention is directed to an orthodontic 
band having an engraved identification mark, character- 
ized in that the identification mark is substantially white 
in color and has a rougher surface than adjacent sur- 
faces of the band, thereby presenting a frosty appear- 
ance. 

The white mark is highly aesthetic especially 
against the color of a stainless steel background and yet 
is relatively easy to perceive. It has been found that the 
brown color of known laser engraved marks of ortho- 
dontic bands is due to the presence of dark oxides on 
the surface of the engraved mark that absorb light and 
cause the mark to appear as a brown color. In contrast, 
the identification mark of the present invention is rela- 
tively free of dark surface oxides and perception of the 
mark is due primarily to the phenomenon of light scat- 
tering. The absence of dark surface oxides in the mark 
enables the practitioner to readily observe whether or 
not corrosion is present as may occasionally occur with 
some bands after repeated sterilizations, since it is gen- 
erally deemed undesirable to use a corroded appliance 
in the mouth. 

The invention is described in detail in connection 
with the drawings in which 

Fig. 1 is a perspective view of an orthodontic band 
made in accordance with the present invention; 
Fig. 2 is an enlarged, fragmentary elevational view 
of a portion of the band shown in Fig. 1 , and partic- 
ularly showing a white identification mark engraved 
on an outer surface of the band; 
Fig. 3 is a graph of reflectance measurements for a 
selected area of a band made according to the 
present invention, wherein the measurements were 
taken along regions that were laser engraved and 
adjacent, unengraved regions; and 
Fig. 4 is a graph of reflectance measurements of a 
selected area of a prior art orthodontic band taken 
across a dark, laser engraved identification mark as 
well as adjacent, unengraved regions. 

An orthodontic band 10 according to the invention 
is shown in Figs. 1 and 2 and is made of a metallic 
material, preferably stainless steel type 305. The band 
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10 has a height, contour and inner circumference that 
closely matches the expected shape of particular teeth 
without interference with the gingiva. 

The band 10 includes an outer wall 12 that has an 
engraved identification mark 14 preferably made by a s 
laser. The mark 14 includes numerals sufficient to iden- 
tify the location of the tooth for which the band 10 is 
intended, as well as a manufacturer's notation that rep- 
resents a size of the band 10. The mark 14 is preferably 
located on a portion of the wall 12 that is positioned in 
an interproximal manner on a mesial side of the tooth 
when the band 10 is placed over the tooth in its correct 
orientation. 

The mark 14 is preferably made using laser mark- 
ing apparatus operated in a "wobble" mode wherein the 
beam of the laser revolves along a small diameter circu- 
lar path as the beam is also advanced along a straight 
line, so that a spiral pattern is established. Preferably, 
the beam white operating in the wobble mode makes 
multiple passes along parallel lines that are spaced 
slightly apart from each other, so that the beam has 
passed over the surface of the intended mark a number 
of times and a relatively wide mark is made. 

The band 10 after engraved with the mark 14 is 
cleaned with an alkaline solution, rinsed and dried. 
Next, the band 10 is passivated using an acidic solution, 
and then again rinsed and dried. The resultant cleaned 
and passivated mark 14 appears as a rough but shiny 
surface in contrast to the smooth and shiny surface of 
adjacent regions of the band 10 that are not engraved 
by the laser, such that the mark 14 has a white, frosty 
appearance. 

Preferably, variables of the laser engraving appara- 
tus such as beam speed, current and pulse frequency 
are selected to make a mark that is relatively wide and 
deep, yet does not heat the wall 12 to such a degree 
that undue discoloration in the form of brown or black 
surface oxides are observed. However, small amounts 
of dark surface oxides established during the laser 
engraving are normally not a cause for concern, as such 
small amounts are removed during the cleaning and 
passivation procedures. The resulting mark 14 is pleas- 
ing in appearance and easy to read after repeated ster- 
ilizations. The mark 14 does not change in appearance 
after repeated sterilizations as might occur with a dark 
laser engraved mark that is perceived in substantial part 
by the presence of dark surface oxides. 

The average concentration of oxides in an external 
surface layer of the mark 14 is preferably not substan- 
tially greater than the average concentration of oxides in 
a similar layer of the wall 12 next to the mark 14, in con- 
trast to conventional laser engraved bands having a 
mark with a significantly higher amount of oxides in a 
surface layer of the identification mark in comparison to 
regions next to the mark. The relative absence of oxides 
enables the absorption of light to be substantially 
avoided. The average concentration of surface oxides is 
measured by phot electron spectroscopy, using a 
focused x-ray beam and sputter-etching the surface 



with an argon beam to obtain atomic percent concentra- 
tions of iron and oxide within the uter 3000 angstroms 
of the surface. 

Rgs. 3 and 4 are graphs of reflectance measure- 
ments made using a Leica Q-570 image Analyzer with 
a 1X objective configured for dark field illumination. A 
diffuse reflectance standard comprising a white ruder 
with black markings was used to adjust illumination 
intensity such that the white regions (corresponding to 
100% diffuse reflectance) provided a measured value of 
255, and the black regions (corresponding to 0% diffuse 
reflectance) provided a measured value of 0. In Figs. 3 
and 4, the reflectance values were obtained by averag- 
ing line scans over a rectangular area that included por- 
tions of the indicia as well as portions of adjacent, 
unengraved areas of the exterior wall of the bands. 

Fig. 3 is a graph of a reflectance measurement pro- 
file of a portion of an exterior wall of a band according to 
the present invention. Unengraved regions of the band 
provided an average "baseline" gray level measurement 
of about 30-40 in Fig. 3. while measurements across the 
laser identification marks produced much higher values 
ranging from about 70 to 1 70. Fig. 4 is a graph of a sim- 
ilar reflectance measurement profile made of a prior art 
brown laser marked band, wherein baseline values for 
unengraved regions of the band ranged from about 20 
to about 35, and measurements for three laser marked 
regions of the band ranged from about 30 to about 80. 

The white, frosty laser marked band of the present 
invention provides a higher ratio of peak reflectance to 
background reflectance than known bands having a 
brown laser engraved mark. The peak to background 
reflectance ratio corresponds to the relative amount of 
light scattered by the identification mark and is indica- 
tive of the contrast between the mark and adjacent 
background or unengraved regions. Consequently, even 
though the mark of the present invention is light in color 
and not dark, it is relatively easy to discern. 

EXAMPLE 

An orthodontic band was selected that was similar 
to an orthodontic band for an lower left first tooth except 
that the band was not chemically cleaned and passi- 
vated as is carried out with conventional bands com- 
mercially available from 3M Unrtek, The band was 
placed over a tapered mandrel and held in a fixed posi- 
tion with a working clearance of approximately 19 cm 
from the focusing lens of a YAG laser engraving system 
("EMBLEM", Control Laser Corporation). The laser 
engraving apparatus was set to provide a beam speed 
of 5.1 cm/seconds, a character height of 0.15 cm, a 
QSMODE of 1 khz, a current of 1 1 amps, and a charac- 
ter line width of 0.01 cm. The resulting identification 
mark had a slight discoloration. 

Next, the band was immersed for five minutes in an 
alkaline solution at about 80°C made by dissolving 1.6 
kg of alkaline metal cleaner ("DIVERCLEAN HP". Diver- 
sey Wyendotte Corporation) in 38 I f tap water. The 
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band was then rinsed in tap water for five minutes. Next, 
the band was immersed for 40 minutes in a descaling 
solution at about 80°C made by dissolving 5 kg of alka- 
line metal descaler ("DIVERSCALE" 299, Diversey 
Wyendotte Corporation) in 38 1 of tap water. The band 
was then rinsed in tap water for 10 to 15 minutes. Next, 
the band was neutralized at room temperature for one 
minute in an acidic solution made by mixing an equal 
amount of "EVERITE" 2 (Diversey Chemicals) with an 
equal amount of tap water. The band was then rinsed in 
tap water for 5 minutes. 

The cleaned band was then passivated at about 
50°C for 40 minutes in a 22% nitric acid solution. Sub- 
sequently, the band was rinsed in tap water for 10 min- 
utes, rinsed in deionized water for 10 minutes, and dried 
in a spin dryer (New Holland, model K1 1) for 2 minutes. 

The resulting laser engraved identification mark lost 
its originally slight discoloration and had a white, frosty 
appearance that was aesthetically pleasing. 

Claims 

1 . An orthodontic band (1 0) having an engraved iden- 
tification mark (14), characterized in that said iden- 
tification mark (14) is substantially white in color 
and has a rougher surface than adjacent surfaces 
of the band (10). thereby presenting a frosty 
appearance. 

2. The band (10) of claim 1 , characterized in that said 
band (10) includes a wall (12) and said mark (14) is 
on said wall (12), and wherein said mark (14) has 
an average concentration of oxides in an external 
surface layer that is not substantially greater than 
the average concentration of oxides in a similar 
layer of said wall (12) next to said mark (14). 

3. The band (10) of claim 1 or 2, characterized in that 
said identification mark (14) is a spiral pattern laser 
engraved mark. 

4. The band ( 1 0) of claim 3, characterized in that said 
spiral pattern comprises multiple spirals that extend 
along side-by-side, generally parallel paths. 

Patentanspruche 



Oxiden in einer auBeren Oberf&chenschicht der 
Marke (14) nicht wesentJich grOQer als die mittlere 
Konzentration von Oxiden in einer ahnlichen 
Schicht der Wand (12) in der Nahe der Marke (14) 
5 ist 

3. Band (10) gemaB Anspruch 1 Oder 2, dadurch 
gekennzeichnet, daB die Identifizierungsmarke (14) 
eine Lasergravurmarke mit Spiralmuster ist. 

10 

4. Band (10) gemaB Anspruch 3, dadurch gekenn- 
zeichnet, daB das Spiralmuster mehrere Spiralen 
aufweist, die sich Seite an Serte entiang im wesent- 
lichen parallelen Pfaden erstrecken. 

15 

Revendications 

1. Bande orthodontique (10) ayant une marque 
cTidentification (14) grav6e, caract£ris£e en ce que 
20 ladite marque d'identif ication (1 4) est substantielle- 
ment de couleur blanche et a une surface plus 
rugueuse que les surfaces adjacentes de la bande 
(10), pr6sentant ainsi un aspect grvr6. 

25 2. Bande (10) selon la revendication 1, caract6ris6e 
en ce que ladite bande (10) comporte une paroi 
(12) et ladite marque (14) se trouve sur ladite paroi 
(12), et ladite marque (14) a une concentration 
moyenne d'oxydes dans une couche de surface 

30 externe qui n'est pas substantiellement sup6rieure 
& la concentration moyenne d'oxydes dans une 
couche semblable de ladite paroi (12) & proximity 
de ladite marque (14). 

35 3. Bande (1 0) selon la revendication 1 ou 2, caract6ri- 
s6e en ce que ladite marque d'identif ication (1 4) est 
une marque grav6e au laser, qui a un motif en spi- 
rale. 

40 4. Bande (10) selon la revendication 3, caract6ris6e 
en ce que ledit motif en spirale comporte de multi- 
ples spirales qui s'6tendent selon des trajets dispo- 
ses cdte k cdte, g6n6ralement parall&les. 

45 



1. Orthodontisches Band (10) mit einer gravierten 
Identifizierungsmarke (14), dadurch gekennzeich- 
net, daB die Identifizierungsmarke (14) im wesentli- so 
chen weiBe Farbe aufweist und eine rauhere 
Oberf lache als benachbarte Oberf lachen des Ban- 
des (10) hat, wodurch die Identifizierungsmarke 
(14) ein frostiges Aussehen zeigt 

55 

2. Band (10) gemaB Anspruch 1, dadurch gekenn- 
zeichnet, daB das Band (10) eine Wand (12) auf- 
weist und die Marke (14) sich auf der Wand (12) 
befindet, und wobei die mittlere Konzentration von 
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